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(54) ELECTROPHORESIS DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To hold strong the 
memory holding force with which colored 
electrostatically charged migrating particles stick on 
an electrode and to reduce the power consumption by 
stacking a 1st and a 2nd electrode on the 1st 
substrate so that they shift in position horizontally 
and vertically to the 1st substrate and providing the 
1st and 2nd electrode with areas overlapping with 
each other horizontally to the 1st substrate. 
SOLUTION: The 1st electrode and the 2nd electrode 
7 which is applied with a different voltage from the 
1st electrode 8 are arranged shifting in position 
horizontally to the 1st substrate 3. Further, the 1st 
electrode 8 and 2nd electrode 7 has areas overlapping 
with each other horizontally to the 1 st substrate 3. 
Thus, an electric field controlling a space distribution 
in the device is produced and then colored 
electrostatically charged migrating particles 2 move 
between the 1st electrode 8 and 2nd electrode 7 

horizontally to the 1st substrate 3. Then an insulating layer 4 or 1st electrode 8 or 1st 
substrate 3 is so colored as to have different optical characteristics from the colored 
electrostatically charged migrating particles 2, thereby actualizing a dichroic display such as 
a black-and- white display. 
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2M©IB£»»T*«fc©»fiW«*»tt J P£. Sgi 
S«<h#fiLTiBB3nfcS§'2 ff§ 

i ast* 2 *« ©Bate aifc^nj.^ 

®J^8E£*3^T, SS 1 ^«£35 2«1Sli. ilSIS 

t7K¥^^r^S^Sii:^^fSitciiBS:T^ it. ill 
fi±tc«B^n, I^, gitlti2iili, ill 
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1 

»itt«£!g2««w:, »isst*¥&*i"is^ia 
jartdKBan-cfco, s.-^. & i m^Rtfsg 2 ^^itc 

[§&3ftiB4] in, ^iiisc;i2ii$:ilt^ 

- 3 KgE<fc(BSI£t*im?*£B. 

[it mm 5 ] tftffi&^fc«rtKBa*^*firK*fi»B<0 

[If ^Jl 6 ] 8lM&^2tI&^lSfi&^ 30 
ittjgESfeifeiJI <D'PU< £ h l ffiraE*fe»S*»&^ 

tcfEi&cam^^i^^©. 

*»#*s i - 5 iciE^cDm^^©)^^^eo 
[if mm 8 ] Mas^sitJi^^ffiSfe***^^^^ 

T$>z>mmmi - 8 tcis^cDm^^fj^^^^o 
i o ] mzm 2 

[ 0 0 0 1 ] 

sbch-t*. 

[ 0 0 0 2 ] 50 
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[0003] :n^if B i^iiT' 

[0004] ia^©Affi««fc£<B«,6*> 
e>K**i!^SBa*a8f#sn-o>*. ^oi^tit, 

Harold D. LeesSMcJ: 0«»BSnfcS*»»^gB 
(*S4$ffUSP36 1 2 75 8£;$S) *«»6*IT^*. ft&Kfc, 
^f|?9 - 1 8 5 0 8 7 ^«fc:««*ft^gB#M 

[ooos] ±&m&<Dm^ifcM&mmmx.z* j t(DW)ft 

II^0 7l:^to :fl)8B7 5lt ^mLfc^Uj&T- 

7 3 £m&&m&mMzntimm&mfc 7 4*^^§» 
tfcji£ c<D#«B£i*^#te-rs--s&G>«« 7 1 , 7 

2^^oT^5. M7 1, 7 2 £^LT#mJI{c€ 

H:oWS^7 3 ^cK^^7 3<Z)fe*B£Sfc 

[ 0 0 0 6 ] ^£0, ^l(Dfi7 l=£tilC fg2<7> 
117 2 £jEffitCbfc«^ iEfi«f*lfi : F7 3d<ll« 
#fCifi^ 1 <£>^^ 7 1 ^©tc^Uib, 1 oil 7 1 
^l)tf 7 3 0fe^i^^n§ (HI7 

(b) ) • 

[0007] SSlC, SSl<0«ffi7 1£jEffi, 2 (D'^U 
7 2Z&®Lrzm&. jEBflffMfttt^V 3#«W*a»S 
S^S&2<&««7 2^®(C*£ffrL* ^2^1i7 2fCtt 

(0 7 (a) ) . 
[ 0 0 0 8 ] L*»l/fc*<S, ^*cd^ 7 (Dt»lil 

[0009] sin. *e«ttffi#tt»ft*twi5Fa^{k 
[0010] &fz, mm&fofcizmMLtt&mvm^Lfk 
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[0011] C Oi^itfeSf (fi*> 

[0012] tCT, <l^¥ 9 - 2 1 1 4 9 9 ^&«, 
H^ 6 - 5 2 3 5 8 f4i«, *fifi?-a<iS£S 

[0013] #1^9 - 2 1 1 4 9 9 ^$&TP^£n 

[00 14] n%\Bl& 1 1 0CJ;oT, fglcD^@10 
4#M*Mfl0 8tWoftilt t IS 2 (Dm® 1 

o 5*»««tk«itt^i o 8 £Ei;«tt£fc*«fc5fc«ffi 

4 (jkll/TDSMM 1 0 6 1:911. ^O^I?: 
S^, £®£:€ta91££ 1 0 2 <DftMfr*>&m%M*X\<* 

zmmmi*. mm.^mm^ 1 o 8 ©e^acr*. # 

fc, 1 1 0 tfffi 1 (DM 10 4, ^2 Otttil 1 

0 5 fC7&^*mJE<D&te£SS££-£5£, m^$cifc&^ 

1 0 8H mmm i i n:J; 0R§iR$nfc«g«rt©, sb 

2 <Dfg*S 1 o 5 «HlT^«llt#l i o 7 fc^Ui 

^(nmm&Uo* t^wf 108H m^n i 
i i \z j; ora^^n/t^rtic**©-?, co^tiii 

^til^m^/i 1 0 6 &&t*l±JR 1 Oil 1 0 4*5^tt 
ft 1 <DmWL 1 0 1 1 08t(D 

[0015] 

[0 0 16] 09©8Btt), mi^lHl£§110<h^im 
Mi o 4S^2ti l o 5<D&mz®mi>Tb, y 7 
>7)lV-)lXJj\Z «fc OlI^Mf i 0 8 co!£m#/I 

106, 107 ^©i»#m»i*"r«3^, -ecoiRip^tip 

[0 0 17] H 9 CD^STH *im@ 10 4^ 

££ix& i o i ±\zmf&t£n. m2MM 1 o 5 

— g« 1 0 3 ©MS^ffitcSim® 1 0 4 fCtt LTffifc 

cf^^nt^^, mim^ 1 0 4 <h?g2«« 1 0 5 t 

ti, g 1 IS 1 0 1 (h*?^^!:!****^^ 

[0 0 18] ^(Dtclb, |^ti^^7Ay^-i^Si 
H IltIl04O|2fil0 5Clfeifil^i<i:^ 

1 0 5 <Dmim*i 1 0 4 ^ifi^-rssifc is is is 5£ 3 

[0 0 19] £oT, /^U-S^^^M^^l^W 
T?. HOt^liilO 4 -BlUW, 2 ttffi 1 0 
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[0020] &fc. mm&mfc 1 0 9 ii^Mtf 1 

[0021] ^fl¥ 9 - 2 1 1 4 9 9 "^^Mlzm 

10 \,*t>*P Z^ffl&TK&mM'C & r> tz. 

[ 0 0 2 2 ] 

[i$ii£^&-t£fca6<D#iS:] JbEWIBjft* 

[0023] :cMioawttKTolJ8*is:i 
[0024] *X9H*. mimmt. m lmmt&uz 

1 S«<h*H6lbTiBa$tifcm2S«<i:, ^lUSii 

1^, iitit^2tiit *ii 

[ 0 0 2 5] ff*L<tt, XI liSM2iiit ^ 

30 « c^aoTsmffi 2 &tffi§ 1 m@&o'S£ 2 tic 

[ 0 0 2 6] jif^KIl HuIH^I^O^fe^m^^fe^ 
[ 0 0 2 7 ] #*L<tt. ^UIS^2tI$:tI 

■r* eta Km imfiL±iz&mznz>mBm£m?z>> m 
40 [0028] #*l<h H&BB&^«#rtic»Hj-r*ffi 

[0029] * l««Rtf*2MRtf* 

1 HaBa*fe^/IcD*J>fr < <ht> 1 mife^^^ 

[0030] SF£ L< tl IB* 1 HS^®(CflfS^fe^ 

[ 0 0 3 1 ] fftKtt. «HB*R»JB^WIB»ft»« 
50 ^Hjfe^tTtf^^^^I-^^feictfe^nTt^, « 
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[0032] ffiKit ans«Rtf iwaas2a«#* 

ij7-7'fJlAT^§> $ J# £ £ S o 
[0033] »*L/<«, ffi 2m*§&tfmJf2^£^^ 

[ 0 0 3 4 ] 

[ 0 0 3 5] ^illSt'l^ J&2ite?£# ltlT, 3t 

[0036] an^ttSttffff iftff«e*«*ntt7 

1 8i^l mm 8 £Sfc*«EE*iEPJHl£ft£« 2 

£9, tfif t^ciSf 2 1 li 8 2 II 7 t 20 

[0037] n\z, ^mmmm-vte* mmmsRum 

[ 0 0 3 8 ] il^ffl^tl^^t^t, !f§im^8£ffl2 
H@ 7 tfit&BM 4 $^LTffiT«fSfci&, ^m#fi^ 30 

[ 0 0 3 9 ] *:<Dfztt). IE \Z # H L ^fe^m^i**^ 
2^i-Cfe§i2ti7 lCtt3|f IT^^it (Ell 

(a) ) , iii[Hli?Si:^lli8Rt;i21li7(DtM 
igj^£^#T LTc&tT t>, »l*I8tl2Si7(0l&5 

[ 0 0 4 0 ] IEfC«fSUfe»fe : »S*f&ST2^ 40 

igf^§Slfl8l:^f IT^SI^ (Ell 

(b) ) , «^Efc<hSgltt«8Rtffg2««7<DS» 
««&^)Bff Lfc«FTt). Wl««8 tJB2«*7©«3teS 

sassn. iEie*«bfc*fi#«*»tt^2 wt, 

[ 0 0 4 1 ] iot, »fi»««c»tt^2*««lf JbJCf* 
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[ 0 0 4 2 ] ^IC, IMIWlf 2^10^- 

[0043] a^/«ttt»tt*» i +<o*e*»fi : ?«. 

So 

[0044] enF«c, auffl^T. ^mmmmomi 
[ 0 0 4 5 ] »Efc*fc»tti£#+ 1 G>#e» 

[ 0 0 4 6 ] SfS 2 m@ 7 ^IE^(C ^lii8^tiL 

-ox. m iti8 ±\z&mi,. jEmffi<Dm&&mftm& 

f 2^Hlll8±Clii)? > n, mi^@8(i> HfeW 
iMtWl 1 2*(:i^n5. ■«* (Sf§2S4£5 

(^^) (hi (b) ) . 

[ 0 0 4 7 ] fg 1 8 RtfSfS 2 1^ 7 KEPflO^ 

^tuoltt^t at, ^-DV^CctoT, ipfe^m 

Ml^f 2 £fg2m*17±t;:*£ib2-e, iEm^fco^fe^ 
«8ct&&^-2 £&2®ffi7±IC£«>*£. /ifec£>3i£^ 
m^i^^T" 2 Ofe J§ 4 Sc^te&l^a 8 

« 3^<B*6&^<Bfi«£Sft*fiKSIfi3*ifc®#« 
»M (lf§2gj£5fcij) frZ&mtZtl* (mi (a) ) . 
[ 0 0 4 8 ] flJAtf, ^2mM 7 &tfIESi^OlF£3?m 

^m^L^ 2 s^fcufeicL, ^im^8^efe<hfn 

3#ra*S^*lS«3*ffi?i^JC»ritLTfeck<» £ 

*nz<Dttm&m\zm<Dttft&mm* m& 
ifct)0)tt)<fc^ *e#««ci!i« : P2 « i assw* 

2 iMlrollfU^^^nT^T^i;^, 
[ 0 0 4 9 ] **S««©**8S*ffl^5i, 5f£& 
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[ 0 0 5 0 ] 2 <D«^#»«, ^ 

[0051] mm&wt* 02 \z^ltz^ o \zm&wi& 
&m.z?z>®£* m&ttm t famfti L 2 <D-$t>z&mtm: 

[0052] *3*o. m@tc^jta-r&mEE<7);*c£ m 

» 1 118&^2il 7 £&?3f£^m^Ib&^2 CD 
[ 0 0 5 3 ] ±a2*8/&(Cj!jDx.T> »«^©S^2> 

[ 0 0 5 4 ] 02 TS, S^Uk***** 1 * 1 1 <?)^£^ 

[ 0 0 5 5 ] ^2 Qffi 7 ^^M(C> S?§ 1 MM 8 ^IE@(I 
L *§ £ , IE««<&£fe#tB*ft&^2#Sg2mffi7± 
fC^ftL, IEm^^^fe^^^it)^^2^^2m@7 ± 
icH^bfU HiS!l# (SS2»«5«) 5 

2 CDfe <hlfilft@ 4 * Ir^ 1 tSS 8 J£^\*mfo 3 

m (^^) (H2(a)). 

[ 0 0 5 6 ] — mMlZtpm? smJEOffitt&XA. 
StS 1 tI8 tcEPJbP'r^miEco^:^^Rt;m2m@7 

[0057] ^^o, m 1 8 ±£ 
i&m%Li : '2 <Dmm&Mm-?z>. ^(D&^mm<Dj:Z2\z 

cfcO- (ff§ 2g*£5feiJ) ^ett, lEm^O^fe^ 

• ScWfe^ 2ti 7 <0fi<!:*6»Ji4 *^f*5§ 

ffi$nfcB©fi^ii^$nfci^e^i»$n5 (0 

2 (b) ) . fflAtf* %Z2nm 7 RtfIE^«r0>*fe«ff& 
[ 0 0 5 8 ] (ML, d<E>i§£,, n^mffiP«1C^«$tife» 
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[ 0 0 5 9 ] *Hlfil6«©Sg 2 

So 

[ 0 0 6 0 ] (S'JO^Sfi^SI) ^iii8&r;i 

2 mm i ±&mum 4 -e««-r *st*m, iitiss 

tfffi 2 m& 7 £*fe*tf£?&#: i £©Pig-cm«fl:¥EJEa<B 
[ 0 0 6 1 ] L^b, tfeflMtf 2^^111 

8&^»2«a7©«»^s«-r*c:i:tCcfco. 

^2ti7 £Hft£itT, »fe»«»ft»^2#it»« 
2fi7C^ft6^i?:<i:otfe^^. fg 1 € 

!8^i[ll^tT, lfeflWf2^il^liI 

[ 0 0 6 2 ] ±SB<7>Si^Ttt, fg2»«5flr|££^flJ<t: 
20 Lfcrt*, *lllffiSi«Ttt, ^ 1 S«3ftiJS:**ffi!Ji: bT 
fcfc^. «AH ^^^m^c^J^^ 2 &tfff§ 2 7 & 

IT, fjg 2 5 ^^fech-r^o ±aHOck^ £S& 1 11 
8 Rtffg 2 ti 7 fC^JE^ffSPUT, SIS^**at 

Ltzo . £fe*&«*fttt^2©*€r3, «rfi**»fbtt 

$> o 

[ 0 0 6 3 ] #5B93(B*7KS!era:. # ^ A. pJtl 

30 ^^cD^^tcx^;l,4 £ -$:^^^^^^b< (1 + ^ 

[ 0 0 6 4 ] (**Jfiffi13SCD«jt;£ft) 

[ 0 0 6 5 ] 0 3 (;li7'DtXO|rH$^t. £ 

t*> fgisfc 3 \zm\nms ^r^ta (03 (a) ) . 

jglSfi30tt^iLTtt. #'Jlfl/>fl/7^1/- 
h (PET) . # U X — T)W)V V * > (PES) mv> 

ti^^l 6W>y»>Atf (ITO) &£fcffllr> 

So 

[ 0 0 6 6 ] Ilti 8 ±{C*63»Ji 4 

50 ifi)tL^f>^t>«)^<j:<. fflAj*, ns^s^tt^w-rs 
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[0067] *2««7©««{i. m\mms tmm<o^} 

*mmX'2Z>. m2tt«7 ±£te$ 4 &JBl£ 

tS'(B 3 (b) ) . 
[ 0 0 6 8 ] ^iI^3±l:M6 ^^/$*T^o 

*jcftiiLfciiif«*«*'r*#», *^ii*aitt©« 

2g*£3t@i^-,iU Fl:«fc^TMlT*<^0 10 
[ 0 0 6 9 ] * 2 »« 5 9 £ 

2£3£ig"f3 (03 (c) ) . 3§2g«5<0*m£l,T 

?ra*©aai«35*K<M^wji»tt©*^tt»*«[ffl 
■r a . #yi?i/>fi/7^u-h (pet) , 

— T^Ui*^? * > (PES) f(D#U7-7^^A^^ 
if 2(D|glt ilftfiO. 1 Mm- 5 0 j£itt0fc®&tt 

[0070] s^j&ofittttstttt. *6»n»»-e^ , b 

[ 0 0 7 1 ] ^C, ?S2£ft 5 Off!lS*£ 3 <h ®K 30 

&5f Jf 9 £^J&Lf c t£ (03 (d) ) , &\mWL3&ZS 

(03 (e) ) . ja±©#i£K«koT{£«snfc* 

7*mm\t* 2&&^, jj^-^kTK, z zizmm&mb *j 

[ 0 0 7 2 ] 

[0073] (mmm 1 ) i$2oo/hcdpet7^ 

^A^6ft6»lS*3C»lti8tLTITOfe*ll 40 
>«K:/t* — (03 (a) ) . 
[ 0 0 7 4 ] |feil4tlT^ff ^>0^f$ 

fee 

[ 0 0 7 5 ] ^2f8« 7 t LTItlieoft^:^^ 

^tCjcO >Vt\ZK9 — -># bfc. mm It 5 0 Mm 

[ 0 0 7 6 ] £oT> S 1 M8 Kl*tLT» 1 »«3KI 
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8t^iSlS3 6 £5 

JC^2^[M7^^fiSc$tlfe. 
[ 0 0 7 7 ] C(D±tC, $f>l:^il4<!:lTlB^#U 

-f $ \*m&mf&istt& (03 (b) ) , mmezBf&i, 

fc. 3 IsI^Oig-r d <h(£<fc 9 , 5 0 urn©* 2© 

ii6$f^irc. &2mwLs £<D&&m\zmi®m&<D 

#»*»«[^2 (03 (c) ) . 
[ 0 0 7 8 ] i^S^^^^l tlTtt, ->'J3->^ ;w 

©»»BfcJIRMttO»3(PJi9^^->©»*U (03 

(d) ) , W, 1 3 (Dmm 6 £JP$ 2 0 0 iim<D P E 

T7-{ ;uAa>e>fc*3tesgjatt<D3i 2 sis 5 9 <o 
i^m^^t^^x. f&&frttxmoe;t> j &ft. znizMK. 
wmm&i (H^-a-f) ^nm^x^^mmt bfc (03 

(e) ) . 

[ 0 0 7 9 ] fP8Lfc**SISffl^Tll**(Toft. 
91lDtffitt±5 0Vi:Lfc. ^^M^JTffl V^ifc^fiffiS 

0, ^2ti7^iEIt:, |iiI8^lil:lf;« 

Mcft«[^2^»»b. Ifefl^Mf 2T-efe©ii 
■ 4*««*)tlS. !S2S*£5 (MMM) 7&>SJIfc£^ffi 

lilt, 1 ttH 8 &lEm\Z. M21M7?:tll:l 

i«#ife©fg2m«i7K±{3&«>efe(oj&3»s4 
4 oa^sai-r*. fr§2g&5 (msbm) ^e>^fc^^ 

msec^TT'^ o „ 

[ 0 0 8 0] *H«fi^»l<z)^^«ecoHjfi*ffifi, 

[0 0 8 1 ] 11118, ^21^ 7 #IC^tf>li1i**^£ 

-->^t^>, ttj»e4«K^«#fe5^ttxtr>n- 

B& *bmMtt&<» y * h'J7^77^7'Dt^ 

[ 0 0 8 2] ^±^LfcJ:-9tC, *9691<Z>£;FKBtta 



( 

1 ] 

[ 0 0 8 3] 0 4 \z*mmm<Dmmi:mm 

11^ 2 0 0 /zbOPES 7^^A^6^5)ti 
<>^l;/^-->yi//: (14 (a) ) c 

[ 0 0 8 4 ] &\z, m\mm 8 ±k«»ji 4 t itii^ 

LAc„ «*tt30Miilfc. £@(c:*&eJI 4 <h 

UTS9i#'J< H FBfcJBfiKLfc (04 (b) ) . 
[ 0 0 8 5 ] * l g*£3aM$JiC.5tfeJI 1 0 £ 

^hjtzytfrmm 1 1 £j£j&lac 04(c)). 
[0086] 3 ^$jo>3&&ji 4 tizmm. e & m 

Ac 3 {pin d igr c: <tjc<t 0 , 5 0 mukd^^o 

Ri§£ 6 £7£l&LAc. %ZtmfiL5 £<Dm&ffi\Z® t M%ftV> 
&mm 9 £^J&LAc&, RHIg|*9fc:*6l*ttifc# 1 Rr/ffe 
»«iicl&& J F2 £as*bfc (04 (d) ) . 

Ac. 

[ 0 0 8 7 ] #fC, 2 gj£ 5 CDffllSIS 3 iW^fS 
iC&gi^ tetf>t£^/I 9 £0J&L, ill £>S*££fl§ 2 S1£ 

Sitlfc (04 (e) ) . 

[ 0 0 8 8 ] fts8aLfc£^£fi£fflV>Tg^£ft-3fc. 
EP*JDU£te± 6 0 V <h bAc. #SI*fi0flT?fflV>fclffe*&t& 

86, m/E^n»p(c<t ommiEtfwi®2ntzm,m±.iz&W)i, 

Ac- c*iK:J:D, S§ 1 mm 8 liiimJGE^EfljlJO bAc*§€r, 

««■ 1 0 ±\z\zm&&m.tkm&?2tf&mvizfztb. 

Ac. -jj. m2m,&7 \zfkm!£*wmLtzm%. ptufe 
co^ 2 mm 7 icife^t^Mf 2 ^»»-r<&/t«>- 
mmm (fS2S«fflj) ^bi/:i^ii^fei?5 s iit 

secUATT$> o 7c c 

[ 0 0 8 9 ] tfillO^'flD-, Vi?>*, y7> 
0>#£<!:bAcI?tT£3 :3&^fc>-tt:T^J5£b£:£ do. 

[ 0 0 9 0 ] &TlzWffllzmW*2>. 
[009 1] 04 (e) <3*$J&£ 1 ir;i/ ( 1 PJI^) <h"T 
fflAtf, 04 (e) offififcflW x n--fe;u, v-tf> 
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*-fe;U, xT >ir;U£#l*£bTge©b, 3^0-fe;U£S& 

[ 0 0 9 2 ] (3ifl£0y 3) §HM#J 1 t|pI«&*te-C, S§ 

ftMLtz (05 (a) ) . PET7^^A^fe 
5^2S1S5 £!*/&JfcbTKili£6 £Jfcj£b, !Hl»&3 
<h(D^^®fC^j^^® 9 CDffi2J&bAc (05 (b) ) o 

[0093] &\z, mmm&fti&rtm&mmikWjft? 

10 2 *HIS6<DRaJC**bfc (05 (c) ) o S&Hitei&te 
ltlTti, **>U>£teJflbfc. iMiMfef 2 

*#£7^ 0. 5 urn— 2 unffitf) b<D&{&m bAc. ^6 
IE««f*»<a^2 €r^*bfc«. ilSt3<!:^2SI 

Ac. EJl±<BIflK:J:0ftsMbfc«3SSB#T#fc (0 5 
(d) ) - 

[ 0 0 9 4 ] fis»Lfc^^£^£fflV>T£^£ffofc. 
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